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Which bridges for bridging definite descriptions?






This paperpresentsa corpusstudy of
bridgingdefinitedescriptionsin thefrench
corpusPAROLE. It proposesa typology
of bridgingrelations;describesasystem
for annotatingNPs which allows for a
userfriendlycollectionof all relevantin-




It haslong beenknown (cf. e.g.,(Clark,1977))
that the referentof a definite descriptioncan be
implicitely related(throughworldor lexical know-
ledge)tosomepreviouslymentionedentity. In (1a)
for instance,thereferentof “the ceiling” is linked
to thereferentof its anchor“the room” throughthe
“part-of” relation: becausewe know that rooms
have ceilings,we interpret“the ceiling” in these-
condsentence,not justasdenotingany ceiling,but
ratheras denotingthe ceiling that is part of the
roommentionedin theprevioussentence.
(1) a. I looked into the room. The ceiling was
very high.
b. I lookedinto theroom.Theduckwasvery
yellow.
1. HéléneManueliangratefully acknowledgesthe finan-
cial supportprovided for part of this researchby both IN-
RIA and the Lorraine Region (CPERIngenierielogicielle,





tities previously mentionedcanbe inferred.As a
result,no anchorcanbe provided for the definite
description(“the duck” is not interpretedas“the
duckthatis partof theroom”) andtheoverall dis-
courseis distinctlyodd.
For naturallanguageprocessingsystems,so-ca-
lled “bridging” (or “associative”) definitedescrip-
tionsraisetheinterestingissueof how to integrate
knowledgebasedreasoningso asto correctly in-
terpretor generatethem.In theanalysisdirection,
theproblemis to recover themissingrelationbet-
weenantecedentand anaphorso as to provide a
full interpretationof the input text (assumingthe
antecedenthassomehow beenidentified). In the
generationprocess,the difficulty is to determine
whethertherelationthatholdsbetweenthereferent
of the definite descriptionand the referentof its
antecedentis one that can be ommittedi.e., one
thatis supportedby humanknowledge.
In bothcases,knowing thespectrumof relations
thatarepossiblebetweenadefinitedescriptionand
its antecedentis essential.Without a finite setof
relationsto startwith, a tractabletreatmentof the
inferencesinvolvedis unlikely.
For thedevelopmentof computationalsystems,
it isalsonecessarytoknow wheretheimplicit brid-
ging relation“comesfrom”: is it a lexical relation
(e.g.,meronymy, hyponymy, synonymy) whoseen-
codingis partof toolssuchasWordNet?Is it given
by world knowledge?etc.




which we thenvalidateon a mediumsizecorpus
(9500definitedescriptionsof which roughly 400
arebridgingdefinitedescriptions).Further, we in-
vestigateWordNet (Miller, 1995) and FrameNet
(Baker et al., 1998) and quantify the numberof
caseswheretheseresourcesactually containthe
relationusedbetweentheontologicaltypesof the
antecedent/anaphorpair. We concludewith some
indicationsof which typesof lexical resourcesare
neededin orderto interpretand/orgeneratebrid-
ging definite descriptionsas well as pointersfor
furtherresearch.
2 A typology of bridging relations
In thissection,westartbysummarisingthebrid-
ging relationsidentifiedin the literature.We then
explainswhy it cannotbeuseddirectly asa basis
for annotationandgoonto proposeataxonomyof
bridging relationswhich we believe, canreliably
beusedfor largescaleannotation.Weusethefol-
lowing terminology. TheTARGET is thereferentof
a bridgingdefinitedescriptionwhich is relatedby
someimplicit BRIDGING relationto thereferentof
somepreviously mentionedentity, theANCHOR.
2.1 Bridging relationsin the literatur e
Ase.g.,(Clark,1977;Strand,1997;Kleiber, 1997)




(2) a. Investment/Two thirds Set/Subset
b. Class/Student Set/Element
c. Murder/Murderer Event/Argument
d. Club/President Indi vidual/Function
e. Bicyle/Price Indi vidual/Attrib ute
f. Room/Ceiling Whole/Part
g. Cake/Slice Whole/Piece















tion in the otheror specifyoneof its attrib utes.
Therelatedobjectscanalsostandsin oneof these-
veralmeronymic relationsdescribedby (Winston
et al., 1987).A part is a structurallyor functio-
nally motivatedcomponentof a structuredwhole.
Clarkfurtherdistinguishesbetweennecessary(room-
/ceiling), probable(room/window) and inducible
(room/chandelier)parts.Piecesdiffer from parts
in that piecesarehomoreneous(all piecesaresi-
milar to eachotherandto their whole).A collec-
tion differsfrom asetin thatthegroupis basedon
aspatialor socialconnectionratherthanonphysi-
cal similarity. Thestuff is thematterof which an
individual is madeandanarea is aspatialsubpart
of awholewhichcannotbeseparatedfrom it.
Finally, anassociative link canspecifythespa-
tial or temporal locationof therelatedobject.
2.2 Two requirementsfor a typology of
bridging relations
While the setof relationsidentifiedin the lite-
ratureis ausefulstartingpoint for definingatypo-
logy of bridgingrelations,it is insufficient to sup-
port thedevelopmentof computationalmodelsof
bridgingdefinitedescriptionsfor at leasttwo rea-
sons.
First,theproposedtypologymustprovideanac-
curatesemanticsfor bridgingrelations.As it stands,
andasa first annotationpassquickly showed,the
set of relationsidentified in the previous section
doesnot fulfill this criteria.Considerfor instance,
thefollowing anchor/targetpairsfoundin ourcor-
pus:
(3) a. Operation/Convalescence Following
b. Athletism/Nationalfederation For
c. Question/Answer to
d. Investigation/Witness reports Basedon
In theseexamples,therelationholdingbetween
anchorandtarget is determinedby the lexical se-
manticsof eithertarget (examples3a-c)or anchor
(examples3d). Thus,a convalescencefollows an
operation,afederationgroupstogetherassociations
actingfor a commonactivity, anansweris a reac-
tion to a question(or a request)andan investiga-
tion is basedon witnessreports.
This is in contrastwith the standardview of
bridgingrelationswhich tendsto assumea closed









A secondrequirementhat mustbe satisfiedin
order to develop a computationalmodelof brid-
gingdefinitedescriptions,is thatthepossiblesour-
cesof bridgingrelationsbeidentified.Wheredoes
abridgingrelation“comefrom”? Is it a lexical re-
lation(meronymy)?Or is it givenby alexical defi-
nition, a thematicgrid (Event/Argumentcases)or
by moreextensive script-or world-knowledge?If
(andaswe shallsee,this is indeedthecase)all of
thesesourcesareinvolved,it is importantto know
in whatproportioneachof thesesourcesis invol-
vedsoasto assess(i) the level of processingdif-
ficulty involved in verifying the existenceof, or
in inferringabridgingrelationand(ii) thepropor-
tion of caseswhich canreasonablybeexpectedto




ging definite descriptionsrelateseachclassto a
semanticrelation,a sourcefor the bridging rela-




of eventualitiesi.e. statesandevents, for theset
of individuals,  and  for disjoint subsetsof
 denotinglocationsand time intervals respecti-
vely). This classificationis summarisedin table1.
Wenow discusseachclassin moredetailshowing
in particular, how a specificrelation is identified
andhow its semanticsis established.
Set membership. This classcovers casessuch
as(4) wherethetargetis eitheramemberor asub-








Thematic. As illustratedby (2c), the target can
berelatedto theanchorvia a thematicrelation(a
murdereris the agent of a murder).More gene-
rally, a thematicbridgelinks aneventto anindivi-
dualvia a thematicrelationdefinedby thethema-
tic grid of theevent.As a result,thepropertyde-
notedby thenouncaracterisingtheindividual ( 
	 )
mustbe subsumedby theconjunctionof thepro-
pertydenotedby theverbor nouncaracterisingthe
event (  ) andthe thematicrelationholding bet-
weenthis event and the individual( ). That
is,  	 
 .
Definitional. In this case,the implicit bridging
relationholding betweenanchorandtarget is gi-
venby thedictionarydefinitionof eitherthetarget
or theanchor. For instance,a “convalescence”(in
2, thetarget)canbedefinedto betheperiod“fol-
lowing” an “operation” (the anchor)or a disease
so that in this case,thebridging relationbetween
anchorandtarget is oneof temporalsuccession.
In a definitional bridge, the definition usually
imposesaselectionalrestrictionwhichmustbesa-
tisfiedby therelatedobject(anchoror target).The
propertydeclared(in the text) to hold of the rela-
tedobjectmustthusbesubsumedby theproperty
requestedto hold of therelatedobjectby thedefi-
nition.
The definitionalcategory coversseveral of the
casesidentifiedin the literatureeachof themcan
Class Sem.Reln Typesof and Source
TargetandAnchor
Setmembership  !#" $%&'(%)* Hyponymy
Thematic Thematicroles $%&   * (or $   +,* ) EventThematicGrid
agent,patientetc.
Definitional
Indiv./Attribute As givenby defn. $%& Features* Lexicographicdefn
Associate/Indiv. As givenby defn. $%&+)*-.$%&   * Lexicographicdefn
Meronymic relns partof $%+,*-.$      * Meronymy
$%&'(%)*
Co-participants As givenby defnsof $%&+)*-.$%&   * Lex. Defns
targetandanchor $      *
Non lexical
Circumstantial spatialor temporal $%&+/*-.$%&0* Discoursestructure
WKL As givenby WKL Anything World knowledge







of” expressions.For two objects 1 and 2 to be
in ameronymic relation,it mustbepossibleto say
that 1 usuallyhas2 andthat 2 usuallyis apartof
1 . Themeronymic relationimplies (spatial,tem-
poralor abstract)inclusionandcanonly hold bet-
weenentitiesof the sameontological types (in-
dividuals,eventsetc.).Following (Winstonet al.,
1987),we assumevarioustypesof meronymic re-
lations(whole/Part,Whole/Piece,Individual/Stuf,
Collection/Member, Place/area,Event/Subevent)–







Contrary to the meronymic relations,the two
other types of definitional bridging relationsdo
not imply inclusion but a simple implication re-
lation (a teacherimpliessomeaudience,a surface
impliesanobjectetc.).More specifically, INDIVI-
DUAL/ATTRIBUTES pairs (e.g.,a person/theage)
involveadefinitionalbridgeholdingbetweenindi-
vidualswith oneof therelatedindividualsbeinga
feature(i.e., somethingthat takesa valuewithin a
finite domain)while theENTITY /ASSOCIATE pairs





For instancethepair“trip/seat” is relatedby there-
lation “in vehicleusedfor” which canbe recons-
tructedfrom thedefinitionof thetarget (“a seatis
aplacereservedfor sittingin avehicleor aroom”)
andof theanchor(“a trip is a deplacementof per-
sonsby somemeansof transport).In suchcases,
thedefinitionsof thetargetandtheanchorinvolve
two properties3 and 
4 which standin a sub-
sumptionrelation(here,“vehicle” is subsumedby
“meansof transport”).
Non lexical. Finally, therearecasessuchas(5)
whereno amountof lexical knowledgewill help
andwheretherelationholdingbetweentargetand
anchoris giveneitherby discoursestructure(cir-
cumstantial) or by our knowledgeof the world





ging relationsin real text is a 65 000 wordssub-
corpusextractedfrom thefrenchPAROLE corpus
(Lecomte,1997)2. Thiscorpusconsistsof articles
taken from the newspaper“Le Monde” and co-
versa wide rangeof topics(sports,culture,poli-
tics, economicsandleisure).It is annotatedat the
morpho-syntacticlevel in accordancewith thean-
notationschemeMultitag/Multext of theGRACE
project (Beaumontet al., 1998; Lecomte,1997).
In particular, eachdetermineris marked aseither
definite, indefinite,contracted(i.e., contractinga
prepositionanda determiner),partitive, demons-





3.1 Identifying definite descriptions
In a first step,we usedthe Gsearchsystemto
identify andmark thedefinitedescriptionsoccur-
ring in thePAROLE corpus.
The Gsearchsystem(Corley et al., 2001) is a
tool designedto facilitatetheinvestigationof syn-
tactic phenomenain unparsedcorpora.It allows
usersto searchfor given linguistic structuresby
processinga queryon the basisof a userdefined
grammarwheretheterminalsof this grammarare




– writing a filter which translatesthePAROLE
corpusformat into the UIF (Uniform Input
Format)expectedby Gsearch,
– specifyinga grammarfor definiteNPsin the
Gsearchgrammarformat,
– writing afilter to eliminatespuriousanalyses
producedby Gsearch(if two NP areembed-
ded, Gsearchgives the sentencecontaining
2. The PAROLE corpuswas createdby the CNRS re-
searchunit ATILF (Analyseet TraitementInformatiquede
la LangueFrançaise)and was madeavailable to us in the
context of a collaborationbetweenATILF and the LORIA
researchunit.
3. Thispartof thework wascarriedoutby Eric Kow.
FIG. 2 – TheMMAX annotationtool
thesetwo NPstwice in its output,if threeare
embedded,it givesit threetimes,etc..).
– writing a filter to adaptthe outputformat of
Gsearchto the input format of MMAX, i.e.
XML text, taggedword by word and with
all thedefinitedescriptionphrasestaggedas
markablesto be highlighted in the MMAX
window.
3.2 Annotating definite descriptions
To annotatedefinitedescriptionsandtheir rela-
tion to their antecedent,we usedtheMMAX tool
(Mueller andStrube,2001).Designedto support
theannotationof anaphoricandbridgingrelations
in written text, MMAX takes as input XML en-
codedtext corporawherebythe structureof each
of theXML elementtypesis describedby a DTD
(DocumentTypeDefinition). The XML elements
representingmarkables(i.e.,antecedent,coreferen-





which allows theannotatorto selectthevaluesof
user or predefinedsystemattributes by clicking
within anadaptive attributewindow. By meansof
this simplemouse-clicksystem,theannotatorcan
thus insertXML tagswhich relatean anaphorto
its antecedentand indicatethe type of anaphoric
relationholdingbetweenthese.
3.3 Post-processingof annotatedcorpus
Theoutputof MMAX is anXML file. To facili-
tatetheanalysisof theannotatedcorpus,wewrote
XSL stylesheetsandshellscriptswhich transform
thisXML file intoseveralHTML fileseachof which
containsall the informationcollectedabouta gi-
ven phenomenon(e.g, bridging definite descrip-
tions). Specifically, eachof this HTML file lists,
for eachanaphor/antecedent pair in theconsidered
category, its linguistic context (i.e., the sentence
containingthe antecedent,the sentencecontainig
theanaphor, andall thetext in between).
By usingMicrosoftExcel,wecanthendraw on
theHTML files to count,sortandextendthedata.




The annotationphaseproceededin two steps.




In thisfirst phaseof theproject,wedid notcarry
out multiple annotationandinter annotatoragree-
mentstatisticsbut insteadworkedin tandemtrying
to agreeon thecorrectcategory.




Figure4.1. Sheshouldfirst decideon whethera
nominalor verbalantecedentcanbe found in the
text which contributesto the interpretationof the
definitedescriptionto beannotated.If not, thede-
finite descriptionis classifiedas “first mention”,
else the annotatormust decidewhetheranaphor
and antecedentare coreferential(i.e., designates
the sameentity or setof entities).If yes,the de-
finite descriptionis annotatedas “coreferential”,
elseasbridging.Theresultsof thisfirst annotation
phasearegiven in table4.1. As canbe seen,the










FIG. 3 – Decisiontreefor first annotationphase
80%). In comparison(Poesioand Vieira, 1998)
recordsa rate of 48%. Thereare several factors
whichmightberesponsiblefor thisdifference.First,
many countrynames,institutionacronymsandidioms
in Frenchinvolve adefinitearticle(e.g.,la France,
la Côted’Ivoire for countrynames;le CNRS, la
CNCL for acronymsand“avoir lamain” for idioms).
Second,weclassifiedrepeateduseof similar defi-
nite descriptionsseparatedfrom eachother by a
long distanceas“first mention”.Third, we found
a high numberof genericuses.Fourth, the cor-
puscontainsa very high percentage(19.63%)of
containinginferrables(i.e.,definitedescriptionssuch
as“the heatof thesun”whicharefamiliar through
theirexplicit relationto aknown entity).Notealso
thatin heranalysisof definitedescriptionsin Swe-
dish,(Fraurud,1990)foundthat60.9%of thedefi-
nite descriptionsarefirst mention.Again by com-
parisonwith (Poesioand Vieira, 1998), the per-
centageof bridging casesis relatively low (4.7%
hereagainst11% in (Poesioand Vieira, 1998)).
This might be explainedby the fact that contrary








FIG. 4 – Typesof anaphoricrelation
4.2 Annotating bridging definite descriptions
















Non lexical 28 7.8%
Circumstantial 17 4.7%
WKL 11 3.0%
FIG. 5 – Bridging relations
In a secondannotationpass,we thenclassified
the359bridgingdefinitedescriptionsfoundin the
PAROLEcorpusaccordingto thetypologypresen-
ted in section2.3.Theresultsaregiven in table5








is confirmed4 since52% of the bridging definite
descriptionsinvolve this relation. Since,moreo-
ver, themeronymy relationis encodedin WordNet
(henceforth,WN), thissuggeststhatmany casesof
bridging definitedescriptionscould be processed
using WordNet (Fellbaum,1998).We thus did a
firstmanualsearchthroughWordNet,checkingfor
eachbridgingdefinitedescriptioninvolving a me-
4. In theliterature,this relationis oftentakenasthecano-
nical exampleof bridgingrelation.
ronymic relationencodedin WN (i.e.,whole/part,
collection/memberandIndiv/Stuff) whetherit was
relatedbyadirector indirect(i.e.,inheritedthrough
a hyponym) meronymic link to its anchor. Unfor-
tunately, we found that only 38 of our 187mero-
nymic caseswerepresentin WordNet.However,
a closerlook at the dateshows that the subtypes
(town parts,countryparts,entreprisepartsetc.)of
meronymic relationsinvolved in corporaare ac-
tually restrictedtoarelatively smallnumberwhich
againsuggesthatit shouldnotbevery difficult to
extendWordnetwith the meronymic information
necessaryto processmostof thebridgingdefinite
descriptionsinvolving this relation; or alternati-
vely, to developtheappropriatemeronymic know-
ledgegivenaspecificdomainandsublanguage.
Second,andagainthis is importantfor proces-
singpurposes,thenumberof casesinvolving non-











or (in thesecondtypeof cases)throughsomecom-
plex reasoning(afight canresultin apersonbeing
hurt; oneform of beinghurt is to bedeadetc.).
Third, an importantclassof bridging that does
not appearin the literaturebut that turnedout to
be quantitatively non negligeableis the classof
Associate/Indiv (17.8%).This classcoverscases
wherethelexicographicdefinitionof thetargetim-
pliestheexistenceof a targetrelatedentity whose
sort subsumesthe sort of the anchor. The brid-
ging relation in suchcasesis the relation given






ghly 6% of the found bridging definite descrip-
tions,couldbeprocessedusinga tool suchasFra-
meNet (Baker et al., 1998) in which words are
associatedwith a frame(or script) specifyingthe
frameelements(akathematicroles)likely to parti-
cipatein thescenarioevokedby thatframe.A pre-
liminary manualsearchshows that this is indeed
thecase–for 14of the19thematiccases,wefound
a framecontainingtargetandanchorasframeele-
ment.How exactly to automaticallyqueryanduse
FrameNetto reconstructthe missingbridging re-
lation remainsanopenquestionhowever.
In summary, it seemsthat for thedatafound in
thePAROLE corpus,roughly65%of bridgingde-
finite descriptionscouldbeprocessedusingeither
framenet,wordnetor somelimited form of lexi-
cal reasoning.Theremaining35%requireseither
lexicographicdefinitions(17.8%),essentialattri-




Wehave proposeda typologyfor bridgingrela-
tions andclassifiedthe bridging definitedescrip-
tionsoccurringin thefrenchPAROLE corpusac-
cordingto thistypology. In sodoingwehaveachie-
ved two subgoalswhich we seeasinitial stepsin
amorecompleteanalysisof bridgingdefinitedes-
criptions.
On the onehand,we have developedthe tools
and infrastructurenecessaryfor carrying a large
scaleanalysisof definitedescriptionsin corpora.
As explainedin sections4 and 3, this permitsa
rapid and user friendly analysisof morpho-syn-
tactically annotatedcorpora.As further work has
shown, it is moreover rapidly portableto another
domainor corpora.Thus we usethe sameinfra-
structureto investigatenot only bridging definite
descriptionsin thefrenchPAROLEcorpus,but also




bridging definite descriptionsin french are now
being reusedand testedon the germanNEGRA
corpus(Skutet al., 1997).
On the otherhand,we have definedandtested
a typology of the bridging relationsinvolved in
definitedescriptionswhich contraryto thepropo-
salsin theexisting literature(Clark,1977;Strand,
1997;Kleiber, 1997) is both exhaustive andope-
rational(thecriteriausedareprecisedenoughthat
two annotatorscanrapidly agreeon agivencase).
Furtherwork will concentrateonrefiningandvali-
datingthis ontologyby applyingit to Germanand
English.
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